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(54) METHOD OF DEFECT INSPECTION AND ITS APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a failure through the measurement of a 
local electrical characteristics of microstructure devices. 
SOLUTION: By observing with scanning electronic microscope and with the aid 
of probe movement mechanism 14, 15, 16, and 17 controlled by the probe 
movement control circuit 18, a plurality of sharp tipped probe 1, 2, 3, and 4 are 
made to approach until their contact current saturate and contacted tightly the 
sample electrodes 5, 6, 7, and 8 respectively. When the contact of all probes 
used for the measurement are completed, the current-voltage characteristics 
among the probes is measured by the measuring circuit of electrical 
characteristics 19 and the local electrical characteristics of the device is 
obtained. Since the specific local position of the device is directly probed by the 
probe, the defective position is easily identified. 
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sajrrs^assrrs^AiiaESB. 

tt»£*B-r*tt*«?fc. tt 
«iS?B*» 6 © tf-A£ JH»-r*JR*f #at , 

*A*«jrr**iJS¥a**-r**&ift3iEgB. 
[»#H3] «HBott»o*ft»tt*a3g-r**a»a. 

*a^"r*nt*»«a:-r*»*JHi, 2ib*©ta* 

[«*^4] iME©tm©««wttfcajrr**att. 

ttW«fcJ:*im*iB©«tta£T*S £ 
2EB©7&tt£&B. 

[1***5] x&g»£. i*j|g8i8£8;ff-£ttS£f-i» 

WBI^fW^SObf— A*JH«-r*J«M*^a.fc. Rttft* 

tm©«»»ttfcajrr*^as*rT<5*A 

[»*3«6] jwiawmtt^oDHMttta-rnsMjE-raw 
m\t. ttE«ft&tm©&Migflt©BS*££»-r«a 
•/tut, «*«-rnj&«ifei;*c:frja:«*K»fc«D 

t^fittKKBtjffiEBft^UlcEft 

£njfcf!Si#£fig^L.T, «*4ft<e<ij'ffiB©&MS£il 

- £ £tt«£-f «M$* 5Ett©7JMft£& 

B. 

H^tifSg © + e> fitXm lc H#| L fcflHt J: 0 j^ff MVi £ 

Kfrr * ^ t fc»iits»*a 6 tB«©^^^g 

Mo 

«f«tt^a*»6©tr-AftiH»-r«BHi*^at. k«*» 

fc»iK««fraK:«EHi2nn&-r**at. R««-itflBM 

fltsssfr^ttwt, 8m©*«*H4*ajrr*¥as« 



an* h>*;u««©ttmfc:frLTK«#£tm©«tt 

tt»W©asiMt«EtlkHi& h >*;P««E*fflfcttftj&:*« 
[B*3I1 1] WCFAttaSS«fc*«r»T. 1ttES*f-£ 

#j«u Ktt©ttfltttta£i3i:ttK8ftnn£0!iEiig& 

»«i-r*»*3JI8~i OE^©;f&&£gB. 

Kffifmn^a^Sflpjtf— AtHawr*«»#ai. 

*fcttK«ttMK«ffifflto*T«^aa:. tt*-r*it» 
«®o»a«-**««fr^*tt«©«tt*i. aei-Biinms 

t «k o sa^ s «a & * n t. TKS$f t is » © mm 
mm^ftomnt., tmorawtsafc-rs^a**- 

fS^AtftSESB. 

ffiB*<b*«*i#IJSfc± 0 fflMXT ^.ttii^^o c: t * 4$ 
1E8B. 

[«*JH17] (WrEW«tt^Bi»*afc*t»T, MrE« 

at^eaffitc wem^ 
=fir-r«ct*w»fr*»*3!ii — 3. 5~i2Eio 

[»*3S1 8] jtestf9HMIl:«^T, ME«^# 
SB. 

[M^l 9] WE=FA«aESB^*l/»T. WEjfifi 

B*ff 3««*#-r*J:tt«r*i:-r*»*JSl ~7E 
«©3FA*ftSESB. 
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Silo 

[»*^2 2] ii&E««-»»«*£LT. mE»ftf-£tt 

±K««- £ € Jgjfi £ « * d £ «4»tt t f -5 W#3S 1 

[W*J«2 3] ttE«»fc:*^T, l«S«-3fe«IOfl*^ 

g**100nm£n r T&*;i(h£#a,hT*»*iHl~l 2 

i*ftt«i**t4 i 1 6«MliT4i*« 1 ~ 1 2 
E*©*A**iS«. 

T« tt**©l°]8§gj|$r, £fcttlBtft&j£. Sfcfthk>f 
T. tttt©lEltt«)0r. *fc«ffi^fi£. SfctthU>5 1 

*T*«tt^aftffl^TRKtt*»RUfcrt«&, 



ttt»M*»n*»«*jilE*»ftSir* d fcTK«M- tit 
H©»«^Sfr5d££4$«i:T*»*JR2 5-28 

[»*3H3 0] MES«-£K»©»«fc*SV»T. R«fi- 
£KWWfc*< aefcffl-T* - £TK«tl-£ttH©*M 
*B*ff5 21tt»«tT*B»*5i2 5~2 8E*©* 

[ifS13i] »E««-iK»©S&ttK::m»T. KStf- 
ittttWfcmflESBUnU tttt«it*iB©ttS*td t tttt'*" 

*<$QLmfr e. ©^s&^^&ai-r-s ^iciose 

*«ffi»ctt*Ci:T?K««-4:K»©»(WlEBtfT5ili: 

stt«tr*iw»H2 5-2 8e«©ta«*^js. 

[«W©B«&KW] 

[0 0 0 1] 

[%Bj©K-r^»aw»s] •^^©ttte* 

[0 0 0 2] 

[ft*©&ffi] tt*, *f ^©WttfMBtt, :/□- 

l^f-AfX^Stt, 163 
#. SI 6-^, 6 0 81*6 6 1 lit. ^(Dmifi-tn^ 

[0003] ^asnTVi-s^n— yt-ctt, ^a^-e 

MJ£Lfc^(fc«K««-*»M3-SS. £©SgTte, 2 
*©«tf*fflVi*Ci**W«6T*0. dtlKJ; 0E18S© 
#£«#©«««JEtttt*©*^#tt*BMr*-* Ctit 
W*-5. £fcd©ggTte, YAG1/- tffcfc DEBUS) 
»f^©lniX^PlffiT»0, *^©— g|55rMa:$-&T#tt 

[0 0 0 4] jtlES'tt'Fattitflk 
©n > h 7^ h# SiMlstt*©*?*^©!^*^** 

5<b©Ta&5. ititt, i*M-7-fM«fflt>6: 

tT, iomv©;iis©^&:3> h£^#5;r<h7!>^r ! # 
SdiCJ:oT. SfcBS&HJU -?-©@0f^|SI^f 51 
[0 0 0 5] 

[*W««»»LJ:5fr<5«jB] ±EJ8 1 ©^fe C/n 

/zm^iUlc^ntf. ^T€f?tc<^:-5©T, £©.fc5& 
MIE^^©^St©=i>37i; h«^FoIfglc^5o Sfc. 

fl^^ ©jdicyagu- y-'^fflv^xii-sfe*, o. 1 

MmRT©a*fflinX«l/— tfj^S (ufflgftliO. 355 // 
n) *»6HKi:&*. Sfc. ^M^itStt^ ©IB« 
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®mmmL^-?<tt<o. ^tz. mm^mx'&^rzub 
m^mmmm^-r. frimmumm&mzrztt) 

tea. mMtumomKWte k u 7 m4*ltf«3iij::« 

J:*SMttlB©gft;iS**fcHHi&t>T<.5. Lfr 

©*M&fr"3fc«>. sMB^ow^ittri, 

Ki£a± J S>a£f-$fc$&i©gHL;BH>?»! \z J: « gftfeSSt 

*»*#«cM«i&-3T<*. *&, *?©«*M*tt«Jfc 
©fc*e>©;&nx*>, SlWLfcO. «l«b*:0-ra«WT«t 

[0 0 0 6] -7j» ±f3SR2©^}£ (m^t*-A^X 

fc*, wj£4fc«j£w-©«*M*te, 

<&m&3bV. intlffdi^TtfciLTt), ^&© 

suaswsrr* c t \tm Lit*? tz. 

[0 0 0 7] 

[HUBS*?*"* *»&»©^ft] ±B«l«*flWr«;fc» 

©a-aMetw-rs. 

[0 0 0 8] Sfc. ffi«h^SSSrEti|SfCgEftl!*-&Sfeie)fC 
««■■*» U tt J: 3 fc: T * & R#a S . £ © fc 

MttM©figMtti^UT. *©ffiB*» 6©fiSifijtfiE©* 
S/hS<i-6ct*iT?**. Sfc. y-hmH©J;5tc 
«tt««s6*«Ena:li*Bf'>.©SS«fctt. Attfflfc«k-6» 



d©»«a»tfcj:o«ffii»T3j»e**fc 

*. Stt#»ttUfctiM©Kfi«m4c©«ff*T©$)- 

tz\mMntiL£. v < &* (««-*s*«7*5;*©« 

^) . fut, Ji©»ft-*t«ttL*:fi«©tt»«fi3fl«« 

auMtBSffs eta*-?**. ±e©tt» 
©«*Wfk:tt»*a©fHfl:*««fls-r*&«>. c©i&# 

^HJT«g«iltfr©ffiif5fe«firg&SSt^©A^ >1f 
tRfcLT^UlcBBU »#f»ttfcJ:D«*ffi«rn 
**^Ufc6>. S3§?S«£J!£tfT;<^U©/^>tit$B£© 

[0 0 0 9] ifc. «#tl»f©i»»a:F'J7hf:J: 
*S6«ttlB©*fl:*»<fc«>fctt, K'J7h(:i5fti 
ftWiA*, »»*»6*»1*tt«ffi*T*T©l»MSlH< 

^SJ-r-SfciftO^roTS.D, K'J7 h©«t-5^/h^fi 
fttzte^tztsb, C©7j(6]©HU7 Mctt±<*h£;T?€rft 

T^T©atf^lHBf(cSM$-ti--5C:t-C. -rctc 
ts^i^Tt. hu y hiz^^m^m^\zt^z\t 
[0010] »«-iK»©ttifciii«©aiai{bfcfl5oTii 

*-r a BH^± j ?=ait$fe^©B!{b^^^a# tc «t a tt 

M©Htr{ca^^©S®^'T^->h'-A-^, fl^tf- 
[0 0 11] «»W<t#tttt. -a:fc««-W© 



(5) 
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W-ft-r* d i % "Tte i 34 -5 . 

[0012] *^#tt«tei»©i*BioiT?tt. *&wx: 

tt. *3fc-f *>k*-A£fflV>-5;i<i:T, 0. lAtm£TF©l8[ 

-A (-f:*>. Sfctt*?, if) ©ttJBfcJ: 

D4«Bt©**«^IiB-C*»). »«-»*©fc»C!>««/t 

*>- F©JgjSaiRlfB<!:&S. Sfc, SSfcfflT^&^TB 

nm^mmzuftiDiyir $ v^n^tz^m^z^ 

d ©?L£±fB©<fc 5 IC±i«^X .hSg&f k*— A V^T^ 
[0 0 13] 

[ftwnmmvmm] *^^©g«)«. m^st?©^ 
osEWJCtftinaiBeffi. tea. cins««-M©*« 

S. CO««»tt«l3t*»Ct!l9J|a!J»*#Jlp-r*c: 

[0014] j^t mmmi) ~ <mmm9> fc. jy* 

[0 0 15] (Hffiftjl) Blfc, *5£W<D±fcisXy- 
AJ^t. dd-ett4^(Dggtf 1 . 2, 3. 46fflViT 
lffi5, 6, 7. 8W©*ft«rttS«3t-rsc:tfeBW 
it*. Cine.©ggfH, 2. 3. 4«, Ki|sf9©0. 1 
#nU^©«/J\««fcfc»«r#*«fc3K:. 5t^©ft 

9*ffi£««H. 2, 3. 4 £j££gtt?SfltttTMBS 



Xl 1, 2 Jfcm^&fflfl 1 3d^«l*£StLT*0. 2 0 
tfl&VPtf-A, 2 l**tt»*B*»6*W*n*2* 
d5bT«M?L&**e>HS$H » 2, 3. 4 
*-tn-6tlSS«*-&*'<#*a5, 6, 7, 8©_t£T' 
&W}2&2>. £©&»«. 2. 3. 

ot%$t&mffiM 14, is, i6, 17 &#&»w>Mn 

Ttt, fttf&lMkM 1 4 . 15, 16, 17CB, 

[0016] %.\z. m2^m^xmmm^m^. z\<d 

0T?tt, SfH Vt&f&cDfr&my ±.ifTmWTZ>. Z. CD 

tgmz&^Tmwttz. tu. 8# i tnms&mmzm 

*oja5##««b&^±5K:«ffi«©jStttc-j- 

w \zmmm& & /h £ < -r -s t , Sia k * ^ra^fi < 
8s«itm©ffifi*tftfiib. dcfiBs-maias* 

t»«««E«Uffl«8itm-3 0O«J*Afttr3. 5 2. 5 

5fcftffl7'fy3 1 TiB5. H 2 (b) li$;#f 1 <£r8cj££ it" 

^5 1 ^yiJ7>^5 Ofliltd, 5 2 $113 KMC 5 
3StlMM->f 5 1«KS5«UT. milg3 HCJ: 

ffi5»C«jfi^-ti-TfT<i:, Z 51 T" h >*,»HI«£«*«En 
-So C©t#©gg$f 1 i«®5rBl©Sggl«^lnin^T{C 
A*. ntltCkO, g5ft**Wfi:B©^tt**T^-5. fcfe* 

Tfi. m&&W)mm 1 4 ©js^ita^^ u-ys*©fc 

1 4 JC^^SfjfiJfPIUgS 18*»67^-HAy 

OttfCftttU »jfia«t/h4<LT, «#1 * 
M9CSSSS**. t*i, Kftl £ttS5tfttttL, 
fcid* (Z„) Tf»ttl««39**tlJ4i;«>*. uOSS 
«*f lSSSiffS-B-TtXt, SM®IS©ii^(c«fc0^ 



(6) 
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si i <om»»mmm i 4 &tt#&wmtmmi6 18*50 

[0 0 17] d -5 LT, "T^TOHStH, 2, 3, 4 <£> 

^ 9 taw- 1 #*«wttwseiaK 1 9 a§f 

1, 2, 3, 4Pfl©««E«ffi1#tt^»J^SnS. u5f 

[0 0 18] B3(a)l:, MOSr/W^SililKJHt 

££T?tt3ocD««-l, 

2, 3<03M£ftJBU fn^V-Xti3 5, y-h 
1136, FWf >*«3 7K»»kSl**. Hi 

3 6 ©Iff V c 6^ 7 ^ - i bTfi 0 a# 6 , 3 
J; 0 H U-f >®S 3 7 KSMraf* H U-f >mj£ V 

D t, a§fi> 3 Pai (v-^, Hw>p H i) sinsK 
u-f >«8fEi D OHffi*»J36"r5e:t"C, z<dmos<d 

[0019] dOcfcptc, a§f£iawc&M2-s\ -t© 

[0 0 2 0] <g^SS0tJ 2 > **Jfi«|Ttt, R»*> 6 <D 2 

^>o ddTte, fflll»ffc<0&a&K:«$f-l fc*»SSLT^5 
HIBlcttiai fcst±5i:, **«M-Tfr5. H4 

O10 0Hx*;^-7^WT»t), 10 1tt«ffiff 

i^a»-r^€r«ffi5tcRg*trs. ccot^, z.(vmm 
5 saws ft* 2Mf 2 i *x*;u4=— ^^u* i 

0 0^11X2^1^^1 3Tftttlt^ 0 d©2^ 



Vt<DA>T7X*llPATttifia?-B-/!:i:-r-St* ttiSEgtt 
Z 10I tt»«- 1 5 fc»ttL&ffi«fc*&*at % d 

[0 0 2 1] Sfc, dO|gI4 (aXDmw&m^&^t 

if, x*;^— 7^;^ i o o»3j;ot£*©«^tr-A 

[0 0 2 2] S«-£tttt©«ttfclKLT\ El 

ft- 1 «««« 5 *S*ttV3&*H4<b)TKgiL 

tf-^i i o^ftwrsn, wiottffwtti, 

m<nM&2, 3> 4<0Stta*3c7LT^&^ 

^«£n^&<&£ 0 sat* ±Ebfc«td»c, $tmm 
&^-&iz&&^&Mffi&i = tvM£>\zl l t, cotw 

*. H6 (a) CD 1 3 1 ^£««T*D, 1 

3 2«a#i *t««5K»»u&fc»^-rn«:a*fli« 

T'fe^o H6CO(b)36^(g)tt«»E«T*S. H6(b) 
tt, «#l^««5fc»»-r*il[«©«««*«T» 

***fc»fc»ffiP«Sl*ff'5 (126(c)) . ^006 
(c)OS*?««tt, 06 (a)CDffiJ^i 3 i \z^-f^ Q 
Z.Z.T\ ««-l3^flS5lw»jtt-r*t, C«E««3^BI6 
(a)©fi«13 2©«k5l:fnst6, fiSEtt^B6 

T\ B6(a)©ftftH|jElHlBl3 0l:ct5» ^1^]^> 
XI 1 T 1 A 2 0 £j£««j£3Sfc««;tT, 

S^^T^) (86(e)) . ^^T\ i®«>^EU 1 3 3 



(7) 
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«0&^T?*iV»&«JJ»H* (06(b)) L$l&<DWm 
(06(e)) Zm-ftlffisEmte 1 3 rt?> 

«Dtt«o-rn©««»t. BrtiBiEEiK 1 3 o ic«t ooi 

(6]U>X1 l \z*~?-ty h£in;L, i*ifk'-A2 0 
©■ftl*«jEU SJW+'WtBfcR-T (06(f)) . £ 

s-r (06(g)) uit, *rrtt£*fliE-r-5 

[0 0 2 3] ±fB©^*£T'te, ^^>B«fcJ:*«iHB 
O^T,.BI7*fflV»Tatt^-r*. 1 0 2 «8?$U , 

T^&v»R8B-m, d<omai i o 2 k^-s^ht, sgtf 

©/fci*. dcD^i@Pflt', 2i>:« ; ?tc«ks«^^#^ 
B7(b), (c)»c^-r«t5fc, ^#n>h^^hco 

[0024] *njE^j-t?fflii&siaTtt, 2^m^ta 

&\ZX.*)1¥-7J )ltr&flf-3frlt>, ittfiiCSfit 

«m*liEK:±o, BSMffirS— 

[0025] mmw 3 ) *h2(S^jt«> BA&tt&ng 

laio^isat&w-tofoOK:. <^->jgi5o. §ti/ 

>X15 1. 1 5 3. (BlRlSl 5 2fc«fct)*riE*tl*-f 
*>\d-J*mSt&&&*>. A 1 5 4£R**9 

[0 0 2 6] L S I £«j£tm£LT*fi*fcHfcfr 5£ 
MOSFETf) #*©*»&«:*£ A/TU* 5 ST 

©fcfcfc, tt»©lrax#a3&»iEssifca*. ^©iax^is: 

£UT^*>tf— AJSatJRSttiQL&fc©**. 08(3;^ 

■rsBT**. c:©*^«, imx©*jEcs-i\ n§R^a 

-T^->h*-A 1 5 4 ftK#9*ffi±T;feSU Rtt9ft> 

£&aj;*ri3 2#ll : ?£2#m^&liig§l 3T^tti-r-5) 



> f - a t ± « «{g mam iz f£ s *£- iz a, ei 8 t «m 
jhb» t>»#a tti? t*- a ci «c««fT 5 ^ 
[0027] cici^e,. ummT.(Dmm\z-D^x. 09 

\Z£iQmjiT2>. H9 (a)©B?l 6 0©B4M*tt$8l 
JtLfcHB^Kfi. ±Bl/^J:5K:«3£«»*»flfi©«Bf 
TKJl'-^SrJgj&L&U.kSt;:. dOSR^ 1 6 OK^fc 
a*SE&» 6 lH^>t-M 5 4Sffl^T 

fl6 2tiSCtT. BBSiiLiOlIf 16 0« 

^,#tt*sij^-rn«, ^©ss^i 6 o©*©#tt*#5 

nTH5i^t. *BE«n?TBI-«ISt3TU-5»'&j&* 

£**t*&h©t?. n©*£fc:tt, 09 (b)K:*TJ:5 
K. KLfcl^f 1 6 3©±©lHt>f-Al 5 
4 Tffl 0 WL 0 . ifl63 KUSMWSHKT?** J; 5 Kin 

x-r s*:. 8ftf-&e*K:K»&jH3-ii-s 

09(c)IIiti5IC. 
X;H 6 5 fc±0 1 6 6S»ALft««6'ft 

>tf-A 1 5 4SMt5^iT. 

/1y h* 1 6 4£}gj£-r-5C£j&*pIfl!T*S. 0 9 

(b)O£-5\ZJK&®$:m0}it>fJi<T:%, 09 (d)»C^ 

•r<t5fcTB©»^ i 6 3fc«j£i,fcvs»£-fctt, mm 

1 6 8 ^">f— A 1 5 4T3>^^ h^— ;H 6 

9£&tt. H9(c)tra«lc, 0 9 (d')©ck5fC^M 
^1 7 0fC«k»33>^i7 hsj^-;n 6 9*Sfeii*.. ^ 

<Dmv>&fr&m& 1 7 oir^if^aM$-a--5c:tT, * 

f 1 6 3©»tt€fl|«-r<5i:i"6>Rrififc6:«. 
[0 0 2 8] iitii -f ^->t— AC«k«lHIX*Sl^ 

YAGI/- lfa:60.4*iiiS«) *«IBflEt&a. Z\<Dtztb 
«liilDXK:ttjfcSE-f*>t;— /»©S5#«#S&T?**. s 

ifif— A©«^fct>joxaa*a**ni:*«T*, *^ 

[0 0 2 9] .Sfc, i8T1i, JHX«IB**"r*»Bi 

ttaffiSfisW 1 ^©gBfcfcoT^S&Rttfc < . S'J© 
mxSBTH9fc*Lfc«J;3ft:liPXtfft>. H 1 fCST 

[0 0 3 0] **MSWTKIIILfcJ:5fctt»toX«fT3 
^©W^SBW^CBaWttj&tajtRligT?. B 
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[0031] mwtm4) *mm&iT'\t, m^tum* 

IWK*6«ttO«Il«««X-r*Ci:K:«tt)iBJ:*. 0tJ;L 

tftOT, ^tl6©!6IHt*K38«, **9HIIB£te&S 
&*>o/fc. Slffi©&7-©J:5CK8ia*IR/Mt 
U j:©ElllfciBa8««-*8Sl*S-&*j&S**HlT<* 

■5 Ate** < gf^Sl £ 

[0 0 3 2] ^J^.ti. 01 0 (a)OJ:5l:, *f 1 6 0 
*iBI^-r^fe*teSif^SM$ia--5^#E^l 6 7©_k 
CffiSSMl 7 2rt*??£E-r-5«-8-te«, 08(C^-r«k5 
&gIt-ft>f-A 1 5 4€JS#fr*il£te.fcO 1 7 

[0033] eii o {\>)<d^\z, &m-mwco?j 
%kVom<D%i'£h, mi o u)iimmz, -i*>¥-&i 

5 4£i?s$rf -SdiT, 1 7 5<D£.?\zm : £iTZ>Z.Lifl 
T*£. Stf©*§-&t::tt:> &*&R*Sf£iBl5£-r5 

©T. i©#ffif'«kt)SlHlgg^*f9}*{fr-5!^S*«* 

s. 

[0 0 3 4] £&. HOJIHMltt. -f A/gifC 

[0 0 3 5] **Mfi»JTtt. Jt^tf'TfS^'ffcSiirSr.i: 

#tt £ m 5t T * -5 «t o \Z tz 5 . 
[0 0 3 6] <%ffi*j5> 8ftem>fctt&ttttg!|£^ 

tliiLi/n unsatS&i&KB:. t»J;U2\ Eli nt^ 

T«t 5 «ctfia«i*e#r t»ntf«t^. z\v>m 

»4 31CSM$"&fc«^T, &&*>J],?4 2 

<hm®4 3©Wi^, Hll(a)A>501 Kb)© 
.fc'SlCA x^ffcbfc^Tfc. 3©^SJ©«f;teJgjtg|5 4 
l attftaS&SteiO n©ffi*MMfc£«jRL. 
Kfi^HitfTrSS. K*»tet>. H4(c). (d)©«fc5 

«Sitg|54 6 . 4 7TKJKT-5d<t^T-g--5. £©«•&, 

©. fc£taflSig§B4 1 ^?»/JN/«t^)Tffi^$nfctt§iTS« 
tl.i5i;LTfe<. Hi 2tt«W-fiiifi(gHiztt, & 



te-T*. H©8ft-f?jtffi«Z l4 ». S«8©Ci«t3&*6. 
Sft 1 iti4#«at6HttlT***I«ift4*J. 

^©«*a«ifiSK4 3 i$m.mmm\zmm.jjfa<D h u 7 ht> 

[0 0 3 7] *^i£0ijte«ktl«, m&£.nm(D F 'J 7 h 
«fc -5 ffifcf ffig^ft; * «taflt igg&T ©JR-T -5 H i: #nJtE 

[0038] <£ttM6> ±tems^jT«g^girm 

1 *S^Flf— AHgJW^J'BI 1 3fc^T<t'5te. :75>* 
>^«ffi 14 0 1 4 1 ^ttiD-rtXtfi^. 

fc^. SgtfSflt©fc«e>©ffiS?^Ctt, 13 1 3 (aHc^f 
i?i:y5>*>ytii 4 o l &®^t: 

-a 2 o^au mmz£2>^m.<$te.®\fem\z\zm 1 3 

(b)te^TJ:5tey^>^>^ , «S l 4 Ofc:«JE&J& 
it. l^«^tf— A2 OtrffitfT. jSKSl 4 lTjffie. 

[0039] 2|E*js0ijt«fcn«, n.?m$tc>&w>&g.» 

•TIC, lELUl^MiSiim^. 
[0 0 4 0] (SliiiS^J 7 ) ^^iSCsj-c^. *M«»J 2 f-S 

izmzTizmmzmnzmwL-ziizjjmiz-o^Tm^ 
i. atfcSfc'gMt^iis, 6*^sinfct«iSiT 

(1314(a)) . ^-T. 1 5: h>^;i/mi5it^{i} 
^li^-e^ja^ii-S (014(b)) . ll^T. d©S0f 

ffi«^gteffio (Ell 4(c)) . u5LT2*tfcH>* 
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£5. HHTtt2*«D««-©*££R9ILfc**. Z-tlVA 
±©MR©S«-SJaVi«*£fc<b. -B.-T^TOgg$f^ 

[0041] sfc, z.z>m£\z\$. T^Tomm-zmft 

[0042] ***«»cj:ntf, r^ToawsrawrK 
gttstsfcfe, **«©«rfi©iS»S5i**j:£fc 

*.-5il£;^nJfE£&3. 

[0043] mmm 8 > *jg^j i -rut, &M©ttitfr& 

«5MlC»<«^roaSJBt».53Fttt>*S.. 0 1 5 (a) 
© 6 0 ttHTPIWTj&aiffl©* >fWt-T* 0 , fC-^M 
CI ©#>^W\*— 6 0 <T>^mz£ Qjj&^lZ 
£11^6 2, 6 3©£E«B**S«BE«-6 4-r*»-J- 
*. ■TiQ:*>-6«£EW'6 4TW-***iaie«*!6»6««'l 

(b)fcHSHtf-l 2:}&jfi;*i2-.5£#©S=ifiSg$iZ t££Ji$H 
<t«ffi5<DratiSi<S : f-ra*Fa©l8«*^bfcH-C 1 * 

LT. »«-l*««5K»iE3-B-TtT<a:, Z„j&»&» 

: ?ra*Fa*^a!t^:^<&S. Z\Z.X\ $>Z>JjF 61 \Z 
&ofc£Ci;5Z 62 T&>fi£4 J ltr£., Cinsc^r), g=M 

&mmffi i 4 izm^mmm^ i8*57^-m-; 

Sltffl-3 OflJfcflfettU »iSaf(Et/h*< bT. JS86I-1& 
•SSKttifiSltS. Hl5(c)»4. «$fl£gjfi£-& 
3£#©j£ifi5gB§Z t£g=Mm8S I c©H«SSLfcHT!' 
**. coaii. H2OKI8tRIi;T?*0. Z 63 T"«Sf 

T?»«-10«ifiejhi£). SM^TiT^.. 
[0 0 4 4] **lfi«0»«ftT?»4. flWfcHlJWR-sT 

[0 0 4 5] <SH6«9> ±E*tt«T»98LT#fcJ: 

■sk. mmz&znmmz&i'mMmffitfffiti&Ltitm 



[0 0 4 6] «S*S^l/TUSS^Tt>. 32«EA-f7 

;W 7^WDD*ffl^**ffifc"3V»TH 1 6 fcJ: DK9ir 
a. sr. ««-l£K»9©Mfc£«E«B8 Ofc«k02fiS 
tfcmjE^EPiDLT, $MK:J:0ftn«&R«tt©&&itt 
£®«Eff3 OTtHHr* (016(a)) . £©££©, 
SifiEBSZ t£SM«git^g4ffl I c©B«*SLfc"b©36« 
H16(b)T*0. KiEIElB^ZuCtSKaW-l tM 
«ifii£^a*Z 82 ©£i*fcS^I ctffiSfnT 

*. n©isfp**4kfliBa:u, mn&mfflwm& 1 8 # 

4£&fflEKZ B jh&«. C^LT, ft 
»*^7r*i£d»Tf€r*. C©!£SiE«S&£JBt,>5«-& 

-5. 

[0 0 4 7] Sfc. HI 7 KSrJ: 3 £»*««©«*> 
OK, 1 tti 5 OM l:i< **«HT»»tIB 
r* C©«*fctt, H150K?I«IA* 

mr*©T, a*jR-?m*a3£icfflt>6n«iiii*— ^© 

*J:03te»**ft**W-«r**S3&«**fc», EI 15 
(a)®*>fl/A-6 0 «fc»5H!H£©3£Ht>©&fig;Br 
-S„ u5LT, J«H£»ifi£tf*£. &j£SEBtZt£ 
»#1 •«S5Wfc«<*F©Bfftt, EU7(b)tC^ 
«F«©*F 91 Jc?a:ofc£C.5T^ 
IMbiHffglK 1 8 ©^^T^#f^«ja« 1 4 <&±«6-2> H 

»»««©*j«<ffcj;i)ft3e*na. 

Ell 7 (b)©Fn)in£TFT*«, ttM#s»< , &M&ftx)t 

-5. «6H^Si»*fT5fci&tCtt, Fmin. Fmax 

tC^JES L fcgjfiSggl Z mi n £ Z max© W * jfi $ it -5 

[0 0 4 8] *SUE0UCJ:intf. y— hSS©«t5/«t^ 

fttt^ifcMcbiEK m» zmmzit % z.t^x- 

[0 0 4 9] 

[5£bj©£&*] B^frtBcwmit^sa 

w \z j: § ra^g £ ft m4B»^ * "b ■omft&mmm & 

#r-5©T. O.UmKT©«llll«lji*«f"P*?Sli ; f 

^T=b, ttjft©tt«K»«-s»«iaE-ar*ct3^aj**fc 
». ff*©ffi«©«a»«rtt*ajgr*ii£A«ni3iE*. 
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in *^^<D-nM0ij*^-ra 
12] s$f«M«iHi^*^-ra 

14] sssmffi^m^^s-rs. 

i^e-As^tm 
0 6] m^rnrofctiEsi&s-m 

0 7] #i£f-7-*>^j*£;jrfl2. 

m. 

09] te^jDi^Trtm 

010] ffi^fciiSr^-ra 

011] iXtefMM&^lrzmft^Tm. 

012] «la^it{'43W-5SMtt^Sr*-r0. 

013] mj-v—Anmmtk&m-fm. 
014] «^$f©i5i^M¥S^*-r0. 
01 5] m^mt)8iiii$:ft-?2>mMm&^-?m. 

01 6] 3S9S«BE SJSn ck -S V— hmM^<Dt&M&& 



[017] *^aifcj;^y-hm®^©SMfe^*-r 
0. 

1. 2, 3, 5. 6, 7. 8-«S, 9-Et 

&mi§, 14, 15, i6, n-KH&mmm* is 

-«»»»M»iaiS. 1 9 -«a#ttiB^lHF». 2 0- 

l^«^e-A, 2 1-2*tf, 3 0 31 
-•BiH, 3 5-V— X«S. 3 3 7- 

FU-f>««, 4 0 -gltf-, 4 1 -fcHa*US«, 4 2- 
gUtf*;^. 4 4, 4 5-S#t, 4 6, 4 7-tffciS 
SB, 5 0-yjT>7 p , 5 1 , 5 2, 5 
yf, 6 0-*>f W!- 6 2, 6 3 — flEU^?, 6 
6 5-aMW7f, 7 0-ffi»a, 7 
l-X-Yv?. 8 0-3K«E«ai, 9 0-S(ita, 100 

-x^;i/=^— l o l - , 8&S-#.'J3§, 10 2- 
zztiamm. 1 1 o-ffitf ibtitzm^M— a, i 3 o-& 
-rn*iEiEigs, 1 3 1 "-ttixBffijMH*. 1 3 2-^-rti 

>^1S, 1 4 1 -jSjRtg, 15 0-'ft>S 1 151 
-»«U>X, 1 5 2 1 5 3-»il/>X, 
1 5 4--f3->tf— A, 1 6 0 -giJSEsit^, 16 1-12 
«. 16 2-jBIi, 16 3-TISKif, 16 4- 
•mS/^y H. 1 6 5-/X;k 1 6 6-Jt«t4^X, 1 
6 7, 1 6 8-E8, 1 6 9—a>&# h^-Jk 17 
0 1 7 2 1 7 3-»* 

Sn&fiJfe«M, 1 7 4-^%S, 1 7 5-Rfc£3*l 



[05] 



[010] 



[012] 
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[06] 



[0 7] 



me 



130 




lUt 




102 





(e) 



(0 



(g) 



[0 8] 



[011] 



[28 



1 1 





Trrrrrrrm 



(a) 





(b) 




47 



45 



(C) 




(d) (d 1 ) 



[017] 

EI17 

^ 



64 




Zrrdn 2&i Zmax 
(b) 



#i¥9-3 2 6 4 2 5 



[Ell 3] 

EI13 

10 





C51) Int. CI. 6 
G 0 1 R 



H 0 1 L 



31/26 

31/302 

31/319 

21/3065 

21/304 



3 4 1 



F I 

G 0 1 R 31/26 

HO 1 L 21/304 

G 0 1 R 31/28 

HO 1 L 21/302 



J 

3 4 1 D 
L 
R 
E 



(12)mwm HUM 56^ 

m*:?f5/jN^TfT±**WSTS20#l-^ * 



(72)5£BJ# H# 

*]SC»/h¥rfrJi**mrETB20#l^ * 

(72)|gBJi# «H 

*]R*H## W JluKirS— T 1 280#iife 



